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Hi! My name is Jordyn Bush. I am a master’s student at the University of Kentucky in the 
Plant and Soil Sciences department. Today I’m going to give everyone a brief overview of a 
literature review I’ve been working on at the request of a local farmer. While writing this 
literature review, I looked at the factors that influence how quickly alfalfa dries down. I also 
read past research that has been conducted in an attempt to predict when hay will be dry or 
how long it will take to do so. The ultimate goal of this literature review was to determine 
the feasibility of creating some sort of hay drying prediction or forecasting system for 
Kentucky.
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Hey Siri
So, I’m sure many of you are familiar with the AI that a lot of us use daily, such as Siri, 
Alexa, or Google. I know every morning I say “Hey Google, what is the forecast for 
today?” or I ask “Hey Siri, text my mom”. What would it be like in the future if you could 
just ask, “Hey Siri, is my hay ready yet?” So, in the spirit of the purpose of this paper, I’ve 
decided to re-title this talk
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Hey Siri
Hay
Hay Siri. If alfalfa drying could be predicted by simply inputting basic weather data, who 
says we wouldn’t be able to create an app that could tell us exactly when hay would be 
ready for baling? I think it would be quite neat to make checking hay fields as easy as “Hey 
Siri, is my hay ready?”
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Best Practices
https://agriculture.newholland.com/apac/en‐in/equipment/products/hay‐forage/haybine‐mower‐conditioner https://sandcreekfarm.net/best‐hay‐moisture‐tester‐reviews/ 
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How does hay dry?
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https://extension.umn.edu/irrigation/evapotranspiration‐based‐irrigation‐scheduling‐or‐
water‐balance‐method#using‐an‐et‐gauge‐for‐estimating‐etc‐1929411
This experiment looked at latent evaporation as a parameter for predicting hay 
drydown. This measurement is taken using an atmometer (pictured) which measures 
the integrated effect of net radiation, dry bulb temperature, vapor pressure deficit, 
and wind velocity on evaporation rate of water from a wet, horizontal, black, porous 
surface exposed to the environment. Latent evaporation was effective in describing 
how the environmental conditions impact drydown, but the study was done under 
controlled circumstances where radiation and air velocity was held constant while the 
temperatures were changed. 
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This author suggests that while thin layer drying models based on lab studies have been used, they are not capable of 
predicting the actual field drying time because of effects of rain and dew. The goals of this study was to predict the 
moisture content at any time of day while accounting for rain and dew. This was to be achieved by using different 
combinations of weather parameters. Finally, the authors wanted to be able to predict drying time for conditioned or 
unconditioned hay. Two separate sets of equations for rainy or non rainy conditions were developed. These calculations 
were all done in FORTRAN77, and the paper, from 1989 mind you, noted that the code was available upon request. So 
about 30 years after the publishing of that paper, I tried to request the code. The authors were all retired, but I managed to 
get ahold of one. He let me know that he did not have access to the code, but that there was about 40 pages worth of code 
in one of the original author’s thesis documents if I’d like to go through that and see if anything is helpful. I have not yet 
done that and don’t know anything about FORTRAN, but maybe that’s something that could be resurrected in the future. 
This study had a few other notable results. It was found that wind speed was nonsignificant. Also, higher yielding swaths 
tended to absorb less moisture overnight, and only the upper layers tended to increase in moisture. Overall, the important 
outcome of this paper wass that they created alternatives to the parameters that can be difficult to obtain. 
It was mentioned in the paper that their results suggested that hay that has been rewetted dries different than hay that hasn’t 
been rewetted. Results in this study were not conclusive enough to make sweeping statements, though.
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Solar and atmospheric radiation
Biological plant characteristics
Hay depth
Leaf area index/leaf orientation
This study investigated similar factors to the other studies we’ve looked at, but they 
also looked into some other parameters that I hadn’t thought of before reading this 
paper. These researchers looked at the impact of the roughness of the surface of a pile 
of hay, as well as the effects of the orientation of the leaves. The roughness of the 
pile of hay can affect its relationship with the airflow around it. The orientation of 
leaves can change how radiation scatters both on the surface of the pile and between 
the layers within it.
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.34 .53 .54 .42 .22 .12 .065
16‐30 Jun
.46 .69 .71 .59 .41 .29 .21
1‐15 Jul
.45 .75 .73 .65 .49 .36 .26
16‐30 Jul
.47 .74 .70 .65 .48 .34 .24
31 Jul‐14 Aug
.41 .66 .67 .54 .36 .24 .16
15‐29 Aug
.24 .50 .41 .33 .17 .068 .028
30 Aug‐13 Sept
.16 .36 .28 .20 .072 .020 .0056
14‐18 Sept
.02 .48 .71 .05 .024 .017 .012
✓
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Models would need to 
be created and tested 
for different regions 
of Kentucky due to 
variation in climate
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Questions?   |   jordynbush@uky.edu
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